Dermorphin-induced hyperexcitability in hippocampal CA3 and CA1 in vitro.
Dermorphin, a specific mu 1-opioid receptor agonist, has been studied for its effects on the physiology of the rat hippocampal slice. Population responses in CA3 to threshold levels of stimulation from both the Schaffer collaterals and mossy fibers were markedly enhanced in the presence of 50-100 nM dermorphin, while CA1 responses to threshold Schaffer collateral stimulation were less effected. Responses at higher stimulus levels than threshold were negligibly responsive to dermorphin, although at 500 nM dermorphin all responses became epileptiform and in some slices spontaneous bursting erupted. [L-Ala2]Dermorphin, a biologically inactive dermorphin analogue, did not increase response amplitudes nor evoke epilepsy in the slice. 5 microM naloxone blocked the effect of dermorphin on Schaffer collateral and mossy fiber-evoked responses, though less effectively in the latter case. These data provide in vitro evidence to support in vivo observations that excessive mu-opioid receptor activation can be proconvulsant in the hippocampus, but that normally the receptors may function as facilitatory modulators of responses in the threshold range.